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(57) Abstract: [l,2,4]Triazolo[l,5-c]pyrimidine derivatives represented by the following general formula (I) or pharmacologically 
V© acceptable salts thereof which show an adenosine A 2 a receptor antagonism and arc useful in treating and/or preventing various dis- 
O eases caused by the hyperfunction of the adenosine A M receptor: (I) wherein R 1 represents optionally substituted aryl or optionally 
^ substituted heteroaryl; R 2 represents hydrogen, halogeno, optionally substituted lower alkyl, optionally substituted aryl or optionally 
O substituted heteroaryl; and R' represents a group of any of the following formulae (A), (B) and (C). 
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[1,2,41 [1,5-c] \f y 5 

& b fix [3-nt°7y • v> ^ — yr — -7-=ixxV — 

(European Journal of, Pharmacology) N 168#, 285H (1989^) ] . t£o 

m^mmmtm. ^y^yhym. &xwtm&s mduu ^.rnxm^mw 
mmmm. mmmnm, m%m, m 

fc&£xfs<~y?m%. mtB&E., &m£wm. aits. 

-2f, [1,2,4] h y 7yp [1,5-c] t°y s s^nsNm^ fumftMJ&^ri-sfl^ 

60-56983#&*fc. $ fete*»3c*t»^Sr**f 5^»i IT, #MB8 
59-167592^#tI^*^HTV^ 0 
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titCs WO98/42711:fcJ:tfWO00/17201^fi, 77 J *y*s h^&Wffifi&B 
9^^*33 JlV/Sfctt^y^^*^*^ 5 [1,2,4] b P7yn[l,5-c]t°!) S 

^®t£#as mm a fix ^ a . 

<7)f&«E*5J:t5/*fcl4i 1 'l»fc#a*[l,2,4] h y 7/p[l,5-c]lf!J 5 5? 
^fl£iS# SrS^i" 5 - £ fc S „ 
#3S9!W\ TIS (l) ~ (3 1) tB8-rs„ 
(1) 5* (I) 



R3{« (A) 
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zm-ti . & (B) 



t>*R5B^ N ^tb j etbHulBR 4A *5J:t>*R 5A i:l^^"C'feS) , /np^ % ff&t>L< 

X*tf*mm*<DiM&. XB2{iNR4B2R5B2 R4B2& J; tfRBB^ ^ H^ftM 

ER 4A *5«tt>*R 5A i:ISl«-efe5) £3tU 

R^^iutRsBa^^H-^niulER^i^R 54 ^^^^^^) > 
l^-^^^M^i^fc^XBi^XBs^P^-r^^^M^i-^i-^oX^/W^ 



D£4\ x ci &£OT C2 telsi-£7ttemfto-c, tK^M^ Wfct>L<tt#11» 
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ot, CH*fettai*l!R^Sr*i-] T-*£ ftS [1,2,4] h V T^o[l,5-d 

(2) R2^7K^^Tfc5±IE (1) IBtt©[l,2,4]h V T^n[l,5-dtry ^ 

i> ^fi«#:* fc tt^e ©inaiw^ $ ft § 

15*^11,2,4] h U7/D[l,5-c]^y5i?yi^tfci«©II±^$W 

(4) Ri^2-7y/W^fc5±IB (1) ^^tt (2) IBS© [1,2,4] h ]) T S 
p [1,5-c] fPv^ flc* 7c tt^r <DHa-hfF^ $ti5to. 

(5) R 3 #:& (A) T?&£*L5£-C*fcSJhfa (1) ~ (4) Wfft^KiB 

«©u,2,4] fyr/n [1,5-c] t° y $ iS^tismfttut <oim±.&® £ ft * 

(6) lA^fay^yi, fc°^y s^S^ ^e/u*y yf, ^ Jr=tjvfc y y 

m., f-T"/ V 5?^Bl*/ttt^t Kn-l,4-^-^^i?t°^^"Cfc6±IB (5) 
|B*©[1,2,4] h y T ✓ n [1,5-c] tf P 5 fc tt* <DilS±fF^ £ ft 5 

(7) ^A^fn y s^st, t^y ^^aisfctt^^y ^st"cfc5±ia(5) 

|B«©[1,2,4] h y 7'/ p [1,5-c] If y 5 ^;^&#£7cfi^©|gS±f^$ftS 

/H|-CJfeS±IB (5) IB«W>[1,2,4] b y T ^ni [1,5-c] t°y 5 
(9) XAi N XA8J3J;VXA836S*3RW^t?fc5±IB (5) ~ (8) <2V^-fft;6> 

mis*© [1,2,4] b y t y n [1,5-c] tf y ^ >«w#* fc tt-t (omn±wm £ ft 

Sfcttfc Kc^*>^^VT?ifcS±IB (5) ~ (8) ©VvfftJ&M:JB<fc©[l,2,4] 
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(i i) R 3 ^ (b) -eS^n-5S-efc5±ia (D ~ (4) wTftfrK 

(1 2) XBi*3j:0XB2^-^fi^^.t<(^«^Ty-/^fcttT7yv 
1) E«Oll,2,4] f U 7'/ n[l,5-cltf y 5 i?y»*#*fcl±t©*llff*S 

(1 3) XB»*S**JDS^-caS)5±IB (i i) ia«©[l,2,4]byryn[l,5-c] 
if y SS^R^ffSsfcfi^ll&SiflF&SftS^ 

[1,2,4] M)7^D[l,5- c ]fy ^^yf^Jfc^Oll-tfft^SS. 
(15) «&Sl^*j|*SV^n^^^ai-e*>S±IB (14) K<fc<D[l,2,4U 
y T y o [1,5-c] t° y 5 v> ^ft^ffc * fc » * <Dmm±3t® £ ft 3 &. 

(i 6) Rsass; (O -c*£ft5£-efc5±ia (i) ~ (4) ov>Tn^^ 

|ESO[l,2,4]byTy'a[l,5-c]k o y %Vl/&m>fc*Ltt*<OX&±&&**'* 
(1 7) Yi*3itfY*#CHT?*>S±lB (1 6) |B«t©[l,2,4]fPTyo [1,5-c] 

t° y ^ * ft * ^^a±w=^ * ft 5 

(i s) xn&fcmm*. te»T/v=^^ Any^ j/7;*fcu^* 

^T? KT?*9x X C2 ^7K^J^^"efc5±IE (1 7)-|B<|0[l,2,4]M?T^o 
[1,5-c] t° y 5 v 5 VfMH* * 7c ©HiH-tfF^ JftSl 
(1 9) Yi*5iOT2^»^-efc5±12 (1 6) E«©[l,2,4]h D7/c 

[1,5-c] tr y 5 s^w*** ft* <Dmm±.ift® zfizHL. 

(2 0) X«*3 itWLC^TK^S^-CfcSilB (19) IB® ©[1,2,4] hVTV 

p [1,5-c] tr y 5 ^ft*fr*fctt-t ©*a±flF** 
(21) ±|B (1) ~ (2 0) <^T*l^fB«<2[l,2,4] f y 7/p[1,5-c] 
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(26) ±b (i) - (20) ©v^n*»fcia«o[i,2,4] hyryc2[i,5-c] 

(27) ±IB(1)~(20) ©V^f ^tEt©U,2,4] h P 7yn[l,5-c] 

try 5^^M^^7c«^wms±fF^^ti5m©*^fi^s^i-5^^^ 

(28) ±B (1) - (20) ©V^*U&»»C|B*©[1,2,4] MJT^o[l,5-c] 

yttt^K»iol!i3tofcit)o±ia (i) ~ (20) wr n^^iB«©[i,2,4] h 

(3 o) ^-^vy^ffiof&aisitf/^fctt^RfflcKJS©*:*©^ 
(i) ~ (20) ov^i*n^i-iB«o[i,2,4] h y ryp[i,5-c]fc°y 

(3D ?^m<oim&&tf/titz.\ttV5n<owk<Dtzib<D±m en ~(2 
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0) ©v^H*^|B«©[lA4lbyT^n[l,5-dtry-5^^«*flc*fctt*© 
& (I) ©#S©£iH-*3V^ 

(i) fi3RTA/a*^ <S»T/U* / A'** £tf«7/V;*7 ,M 
>fV^ sec-:/fvK tert-y^/K ^^f/K ^S^K ^7°^ 

(ii) ry-;K rn^^^^i^TD^^T y ttf±, #J 

(iii) T^W^i^Ty^^t^v'CTy^^ittlt iWfctf 
-^-/i^fvK 2-7i=;^b^K 3-7x^-/ntX ^7*^ 

(iv) i/?t2T»**kVX\*, iil^*t3~8©^^7;^;K J:0* 

(v) BISl-r S Ik«JIt^ 2: -*t * o t^J* * ft * <£ 5 

(vi) *#««*ai*i:t-CH:, ^itfl*^, «*W-?*5 J: 
>f$*V!>7K "T^^/U/K -f^Ky/K >fy>fJ'KPA\ :7»~/K =^ 
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y/K f^^/y^K v y Tuva's r^7/y^ ^s^/y/K ^f-yy 
yr/y/K ^^y^ryy/K ^oy^-y-yy^w&if bftSo 

f-yyv^/K t^y^K t^y^y, tv^^^K fc^tr^s^K 

^^/V^y^^K **** Ko-l,4-**t1?tf^ 
k Knk°7=/K rh?t Kb7 7=^, 7b7t Kn^y !);K xh7t K 

=/k b-ay^^/K ^uy, ^-^/M* y >\ ^^^^y> k 

(vii) jRJ*8c5~7©iJ>fc< it>S*JiC^£-^-£iri!l*9t£ Ltli, ±IB«* 

(viii) 5^»i:-lll^^-C^^5 M3tt***s J: 

yt°ny^^ f/yy^ m/r^ tv<ys?>\ tv*?-?:^ * 

l,4-:**-1H?t! , i'* ff7tFok , 7^ fF7kKP77^f h7tKo 
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*yy^ f h7tKn>fy*yy^ t^tFn^yy^ ^tFn^y 

i:t>i«©ft*«^fc«tr5j|*fctt6jloiMltt«*«« 
m-CV>ttJ:V^ i(J#*>»ffe*U J;9^tl4> t'PD^/K ^7/ 

ys?=/K 5 s?=^k tr^p^y, #*tv<Pi?y, tr^9^=^, 

^a-^/i^y a t 1 b7t Kn*y ; y/K r>7t Ka-f y^y y/K 

t Ko^y y/K ^y-f^y^K >^yy/K -r^Ky/K -ry^ 

kp/k ^y-/K ^tKn-^^KP/K t c *P;K t°^/P/K vvryv 

s^t>u< }i^e^©isar/v^y^/v> wat>L s 

7P-/K f^t)UI^I^77/^;K £fctt«ifct>L 
#y^vco§&g (a) fcWin?*>9, Ife7y-^i^77/^0 
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£ (xiii) kmmthZ) > ^T/v^^^^^#^^tfbtL5„ 

(xiii) IlftftftT^y^^itftft 
±Dft#6!)fcH:^o7^/K 7!I-;K W7^/^^ 
*V*/utf=A\ ^TA ^hP N k Kn^A **#*SA 

r ,v =i ^ i/ # /vtJ? =. /v*5 i tf^ ci ^ y ft % MMiW. t m X* & 5 „ 
(xii) f»7!)^, f|77/^/K f^77/^^^A it&Tn^ 

#1~3<ZA i»)^«ll^«7/^ *^b7^ 7P-/K 

***** mr****. tp^^a «aT^*y^^ 

X\ fift7^^ ^ n7^^ T y —/A W7/V* / ^ /A ***** 
®|7/V3^A 7'J-/^A ftR7^^^^ ftft7/u=*^ 
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(xiii) fi^m^sfc^^K^^^*^*^*^*^ 1 -^ 14 ^ 

***X. M7;^^^ 7U-;^^ »7/^N/v 

tt, ^ifx*^*^^ 5fcA#ltit, ^« ^ 31/ 

^ W y ***** * * ^J*^*^*. 

jg:«**©*»*Hi«*«>«fettJn>*, tH^l *5^A«[*©T^*P 

a*, £»*#«>£*** 7y*s^^ fb^w^^w^ 

tlSMrc&So -fb-^ft a) ©tw^* (A) T?fc* 
(IA) fl&<&4b&» (IB) , fl^to (IC) fcovvCtPHTefc*. 

y ^ . */-y**/?> (Protective Groups in Organic Synthesis) % ? V 
~y (T.W.Greene) • ^ !)- ' 7> K • t^X- 
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JJ-yY (John Wiley & Sons Inc.) (198l¥) 1 (D^&Ktt-tZ. t \Z X «9 , 

^» (ia) , (ib) 33 j; v do. nik<Dfrj&T.mzm^mmirz> ^ t a*-c 



(5fc«K R 2 . XAi, XA2 N XA3. j£A, XBi, X B2 % Xci N X C2 N Y^XXMm 



mn<t&m ai) n^^m (wooo/17201) t.ft&*ft\z&cttmz. 

J;9^rici-Sri:^T?#5. ft-fr* (III) tt&fci©** [i^— ^ • ^ • 
^jnt^ ^yy^-^57HJ- (J. Het. Chem.) % 27#, 2181H (1990 
¥) 1 tfcfi^n^Dfc^H <fc £-J$i-5 £ i * 5 t?t 5o * fcs fb*» (IV) 




igi 
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fi%i>\ yf?*ry h-X^yfy- (Kctet - Spengler) ft t LTfti bftS 
fh7tKo/fy^/!)y^ [$J;Ui\ *SV'± 9 S* (Synthesis) % 329 JC 

(i978¥) mm t)t< teztitmtttmz z r> - £ 

-fn^^ (ii) ff*b<tti.6S*©ft-fr* an) x (IV) 

(v) ^o~io^», »*u<«:3.oa*oas**a5w#ft^ 
t> u< ttRfcfc*^***^ »#M.~zoo , c©w©i&*s u<moo 

~150°C©F^<Da^-eiO^F^~48B#F B m^^*?> - * 9 fc** (IA) > (IB) 
£fcii (IC) £#5 5. RJS^^fiH4**K ^ LTf ^ M*-**? h 

t°n I) F^ (atNMP«t) > v^^vw*/v*^ F (m#DMSOi:lil&-r) , 

^ify, h^x-y. ^i/u^ r-feh=hy/K ftgg^^/K try^v, x 

[5.4.0]-7-*^xi?>- CMDBU^ B&^) * trys^ N-*^*^* !> 
V, «**P*A* ******* 

#*u<HJt**y^A, ««^y tfb*u r. 

®B£ft2 

ft^ft (IB) ff»««**JH***Off»#NB«W«M (5^ R4B 2fc[t 
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NH 2 



It3 

r 4B2^B 2nh +iS ^j 

1 £7c[i ' NH 2 

W 1) R 4B2 R 5B2 NH 2) MyvM N ' N'^-R 1 




4B2 



2 JL J 



R 2 
(IBO 



(^*, R J > R 2 x X 4B2 *5J:t) ? X 5B2 ^ j e^ ; ?tLBtilBi:Islft"Cfc?>) 
Xfl2 

X®3 

fc** (VII) *R*fc5FSH4fc** I K tt**~*ii*l*©aSfc*«># 

ftTs a»o~2oo , c©wiofi*. #£L<tt50~ioot;©iH©i&#-cio£i«i~ 

^iitm W^ttfTHFs S?**-fr>\ -<v^ h**^ -r 
b < fiTHFs T-feb^s 2-:/*/ ^3 5 fctf b*K £ft 

(viiD ^mmmhL<\iR^\^m^m^. i^s~^«Jfi. 

^LOii-ioSfi©-^* (IX) ms~*ia*lfi^ #£L<tti~3 
oMoa^iO^W^^IBR****^^^*^^* (IB,) ^^-^ 
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nitmt&m (viii) %m®m*>L<te&ifc\z^w;&i2®]&*p, 1 

^S~^»Jft, #$L<ttlrlO£S©fl^% (IX) £S§ft-78~100 < C©l?g 
hT$h\ T-teh-hVA's ^^rf-^> ^^/-/K x.?/—A' s zK#, 0* 

;*vmi- v v t&m&foifbti, iiueHTt 

5l», 09 fflttU MHis Ka»#^n^h 

fl;-£4ft (I) ©*Srfl*»LfcVNi:t N (I) ^©^T-#btt5«^t 

trig ^ W8«¥* tz feUM £ 4t < S3 fcift* ?r»J x. 5 n £ K J; 
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Bruns b <D ~)5 Sfe [^1/^17 - • y? 1 -^ 3 n^- ( Molecular 
Pharmacology) > 29# v 331H (1986*F) ] \^=F<D$C&%toz.XfT^tz 0 

yybMgzft*. ?k^Ltz50 mmol/L h V * (t Kn^v^^f 757^ 
*>"i£^& (MTrisHCliP&l-) III (pH7.7) #U hny^ 

if- (Kinematicatt^) fcfl^-CS» L7t„ 8A4K$rS'&^lK (50,000xg, 
lO^W) U W&ftfcifcJRftfcmflRl*© 50 mmol/LTris HC1 W^JlDx. 

mrau mm<Dm>MMzn^tz.. n^tiitm^ttm'^, 5m g cm*) 

/mL(D%mm^^^ £ 5 50 mmol/L Tris HC1 ftfflfflg [10 mmol/LttMfc 
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J» y 77 / v/^f T ? t-f 0.02^ = y h/mglii (SigmattS!) 

±m<DmnLtzmmmmmi mn^ hv^v^-zmmLitcGs 21680 

{ 3 H-2-[p-(2-# /l^xKdf ty^f-jv) -7*.* *5-)V7 % / H'-QX-^f'/l'j/ f" 5 
K)7f/^y : 403^*- U -/mmol ; = - y 7 y y K • ^^-^ y 
7 (New England Nuclear) fti!* [if • — tvv • ^ ■ 7j ^ 3 13 • 
7^F • J- ^ x: y **y9 As • t7t°^!)f >f y ^ * (The Journal of 
Pharmacology and Experimental Therapeutics) % 251#, 888M (1989^) ] } 
50;zL (&&»£4.0nmal/L) *5 itf&Rfb-gifeSOji L&Mk.tz a m&ti£%25°C 
T«120#Ha&g&x #7 (GF/C; Whatman tfctt) ±T«#5i^§|^ 

i§U i£*>fczK# L7c5a LO50 mmol/L Tris HCLMWT'SlHl^^LTtc 

IK) Mif^^^f^HV*^^- (PackardftM) T? 

fWfc^fe^AzA^ft^ ( 3 H-CGS 21680^) t»-T5ia§*0#WH: 

— ^ & -^ mm ^ m J xl0 ° 

±&&Rk tts ft»<b^«J*#i£Tt?0 8 H-CGS 21680^^clt«lfi-Cfc 5 % 
fi N 100 mmol/Lv^ n^yf/l/7f; i^WCPA ; Sigma tfc 
jg!) #£TT-69 3 H-CGS 21680jS^MfgfiT*fc^, m*#^Tt?©^Jti: 
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7 v hAzA^mw-^mmm (%) 
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mmm2 cgs2168o$b§;»* mmm) tn-fzim 
mmmx*hz> 0 cgs 21680 (77; ^ww^&fl^K) ^i^ft^s^i- 

5 £ , T 7 J *s^Mp3&to i k4t tTE*<ll*#© tll*lttt#» (medium sized 
spiny neuron) fc*Sft***'< (GAB A) fH^»Mtt$'^:/*fc*##1W;S 
ft5 [i^-Y— T^A' ■ • — nlM^c.:/:* (Journal of Neuroscience) % 
16$, 605H (1996¥) ] . rori:^^ Tfy^^AsAS**^*!** 

CGS 21680&-5-T*# * uys-1)mM£tl2>h<Di:%Z-bftX^% 0 

mtovnfeA&Y^vx (*M22~25g, b^slo &imio&R^xmik& 

ftotc 0 CGS 21680 (RBIMD St^SA^tK (***BltfcW fc»#U 10 
m g/20 m L& £ ^ Jgf g L fc 0 W 8Mfc£«J 140.6% * ?vH? /^^(K 
MCtm-f) (**iiaiti:»)-t?»»UXffiV^ 0 CGS 21680 

(o.B?iMc«ifi«*:»i) sr-tn-ensps^ufc (^£*ft 

aiO gjfc7t*)0.1 mL).W»ft^*!K#l^lH*^llE^l«*4-5ciii N (il.O cm 

^^V^-fi^tSl^bfc. ttftflS-frflfctt^TlO mg/kg ^PS-^L7to 9 
3 * K D * V T'v— * = T <0*U fc^o 
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f^n&H--/^- -± -± x~ (T^y&w?* cn B$ Pel 7^ .^f'J/ 
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(1) iim&#WBHtfc3;£-t©g&§&&5#E* 

/ 0 > Rdr ^> / ^ ^ ^ ~± JZ-(T\ 5ic 

( 2 J B'J fix 3rf pi x^ 'M U ^ 3Z v> ^c5^ ^- otysr* 
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(1) mrJBt. ftJR#fc*»J:»ttfc**-t«>R» 

(2) «rKSr-&»i:«»t*:***©ft*0«P«l* 
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(1) WK**fc»rtfc*S-£0*»«:lO## 

(2) Mf&&£^iUtfc£;§^©^£5TO 
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/u- fy^^y^ay (Journal of Neural Transmission) % 8% 39-71M 
(1994¥) ] o 

5M^©tlt4ddy^^^ (ftfi22~25g. B#SLC) fcl#10IEJB^T***: 
frofc. ^««*»W^tt^ M23±l'C,?ift55±5%OSb»Srt^ft*t, 

HU **vi/$/-*=iT#5 (KM 2 H3»J£»0 
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|sWJ4 ^-^yy^*f^ [l-/f;H-7x^-l ) 2 1 3,6-fh7tKn 

-29- 



WO 03/068776 



PCT/JP03/01565 



MPTP ^MfHSfi^-*^^©*^' 1 ^ lt*PbW5 17* 

ez-ff^- • ^-y • if • tvat^ • T^f^ • ^ • -9--r^v^ • 

3.- . j:^. • zn— (Proceedings of the National Academy of Science USA) . 
80#, 4546H (1983¥) ] . 3*^-^5' MiKIi^IL^^^ 

f-^fj:^^. • w^— (Neuroscience Letter) 57#. 37H (1985¥) ] » 
2~3«»©«at= 1 *^— * ^ (#£300-375 B*^^) £lf¥4 

B«v^3(«*ff ofc. mptp (BBitLS) (**«*tt 

K) U 2.0 mg/kg£l 0 10. 5 0 IS = * V^-^ir y Y J&TfcSM?- bfc„ 

ii^Wc 0 KR^»«:0.3HTween80, 10 %L j:«fO*»«tf»»*i L 

y^^oV^-C«30^fe^8^^, i^iRjttSti^^bm^U«^?:#^ 
Itfc. g^SftSH:3^t , ^--^1H»*iT'^e»ai^«t-"C30^^i2l$ra 

Hf S^ 5 * W £ b ^ W- 1 z t <o m # <^ £ U 1t o 
9$ 6 £ till @ i * = r <d mm Sr*i" c 
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T'tbl^LfTofc C^TSM^^: y>©liI^fP^^ (Wilcoxon Rank 

Sum test) ] 

MttOfMl % fl5**2, <fr&4&4, fc^fe5. ^i6fcim^fe9 

t^lli^ttft (M21~26g, B#SLC) Srl^lOEET 

l£/8Lfc 0 ^fiOWTO'Pf^ ^?&23±1°C, S^55±5 %0»«f^^WU 
||:fe*tfclcW:gfc ttJBIMfea>$>tt* *>fe*»C»i»tt % ^^5S 

0.3% Tween80*&?j£fc®iS} LT\ MRU ft 1 B#F5«(f^l0mg/kg^P^ L 
fc 0 gH4atfigl¥fc:#, 0.3% Tween807K»<D^^10mL/kg^P^4t^ o ^ 
S!jB#P B 1©aiJ^(iPorsolt©^ [7/1^-9* • TyTJi'i-XJ b/v- • 7 7 
/Vva'f^t' • 3i • K £ ■ r 7 f (Arch, int Pharmacodyn.) N 229# N 
327-336M(l977^)] fc^tTfrofc. "t-fcfr*^ 3917* !>/V|il©Rffi7&ztc 
W (E#10cmu itj£25cm) IC N 7kS23± lt;©7k£$t£9cmK3f o 9 * £ 
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&m*'j>%<'tzitibs miomzzti^tiAFm, "F&oBm-rnz&vxnm 
*ftotz 0 tt»s ^mmmMfei*. 2m*mm\zmmu mm%fci*mmm& 

Steel-testfe $rfflV N Tfrofc 0 

is*** 7 



317^ 







0.5% MC (Itttftfl) 


176.6 ±20.9 




8.5 ±3.3 (p<0.0l) 


0.5% MC (ME*fii) 


206.6 ±8.2 




75.6 ± 18.5 (p<0.0l) 


0.5% MC (Btt*tRB) 


181.6 ±10.3 


^t>6 


31.3 ± 16.3 (p<0.0l) 



item* ^b-a-«&5*5 i Wb-fr«b6 ttio mg/kg^pg-^-e, ?FJBii*IW©#*fc 

^AsAMftfcfttffUlfc^U <b^tt (I) Sr^^ii-sm^ttT^/^y 
A^g&ft©»tBjfciite*3lH-5£8&A (Willi, ^°-^vyv^ N Ttvy 
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*i£ 0 ~ktz. s «*tf#«©IK*Mfik fli^k £r£#Jx «3Rfcak 

a) & j: tf -t © mm±w® * ft s at & ±ib © s ft -cjb v ^ 5 1 » . m 

*ICfc?>JSfc*#. iiflTx ^AlAfcfcOs llajjcot 1-100 mgOtfiffl-Cl 
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MSfrS 5. **** brf4rti^:v^v'^^^S*-rSo 

. N _( 4 _^na-2-^^^^ll,3]t°y SS^-e-'f /V)-N* 

2-y v J JVM K7^ K 65 % (515mmol) *5«fctfDBU 70 mL (510 mmol) 
*DMF 150 mLfc** U :m,6-^nn-2- W^f!) 
DMF (50g, 256mmol / 100 mL) Sr. t*lfi£45 ^T^»Lft^il 

2mdWL«ttfc***-CpH«r6-7»c:WftLTs Lfc #e> 

h y ^v-^ 3 ^ (20) tt, Mft£* (fc**A) 56.9 g££jfe^ 
^ H B H irbT#fc («78%) 0 

iH NMR (5 ppm, DMSO-d 6 ) : 10.49 (brs, 1H), 9.78 (brs, 1H), 7.95 (dd, J = 
0.7, 1.7Hz, 1H), 7.28 (dd, J = 0.7, 3.3Hz, 1H), 6.70 (dd, J = 1.7, 3.3Hz, 1H), 
6.30 (brs, 1H), 2.50 (brs, 3H). 
Mass (m/z) : 284, 286 (EI + ) 
IR (KBr) : 3750, 1654, 1560, 1478 cm 1 
: 185 °C 

#%0ij2 : 7~* PP-3-(77y-2"f^)-5-^Wt[l ( 2,4] h V T 

y u [4,3-c] tr y ^ w (te-S-WB) 

>/!/=* VfcBMTF, %.mt- V ^ (225 g, 1.58 mol) 320 mLt 

ga^^r.Hfc^iM^^**'^ 340mL(256 g, 1.58 mol) SriD*: 
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90 vx-m^m^MLtco ft®mm&®M\*tt®s fc-£*A 90 % (316 

mmoD*JP^> ££>K160 *CT*2 fclRJJlIJR S»T^> jx&$*£<0rti& 

(flS^«JB)66.1g*efeH*i LT#7c (W78%) c 
iH NMR (8 ppm, CDCI3) : 7.75 (dd, J = 0.7, 1.7Hz, 1H), 7.44 (s, 1H), 6.97 
(dd, J = 0.7, 3.3Hz, 1H), 6.66 (dd, J = 1.7, 3.3Hz, 1H), 2.63 (s, 3H). 
Mass (m/z) : 266, 268 (EI + ) 

IR (KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm 1 
ft£ : 122-124 °C 

#%#I3 : 7-* D0-2-(77^-2-^;i')-5-^^f*[l,2,4] MJ T 
i/n[l,5-c]t°y 5 Mb£4&C) 
<ffc-&4&B 2.7 g (10 mmol) £THF 8.5 mL tR^pTDBU 1.5 mL (10 

L"t#fc 0K$581%) o 
iH NMR (5 ppm, CDCI3) : 7.65 (dd, J = 0.7, 1.7Hz, 1H), 7.36 (s, 1H), 7.28 
(dd, J = 0.7, 3.3Hz, IH), 6.60 (dd, J = 1.7, 3.3Hz, IH), 2.78 (s, 3H). 
Mass (m/z) : 266, 268 (EI+) 
HI (KBr) : 3745, 1596, 1508, 1452 cm 1 
jft£ : 230 °C 

#%0ij4 : [7-^OP-2-(7 7^~2--f/I')[l l 2,4] h I? T ^ o U,5-c] t° V 

-ffc-^l&B 50.0 g (l87.5mmol) £THF 600 mL fc&M U ift^DBU 42 mL 
(280 mmol) £>>JP;t> MTj»30#IH8i# Lit. RJ&*»fc3,4-S^ h*i<"< 
y^T^y 94g (563 mmol) fcfln;U 60 ^^2 0$TO#Lfc o SfcteT 



-35- 



WO 03/068776 



PCT/JP03/01565 



nif^ 3 yu mmfc*# <fc*4M» 53.2 g&b&®ftki,xmti ok 

^74%) o 

iH NMR (6 ppm, CDCI3) : 7.60 (dd, J = 0.7, 1.7Hz, 1H), 7.20 (dd, J = 0.7, 

3.3Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J = 7.9Hz, 1H), 6.61 (brs, 1H), 6.58 

(dd, J = 1.7, 3.3Hz, 1H), 4.74 (d, J = 5.6Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H). 

Mass (m/z) : 385, 387 (EI + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

I&& : 193 

mm . 7 -^o-2-(77>'-2-^l')[l,2,4]h^yn[l 1 5-c]b''J 

it&®T> 50.0 g (130 mmol) frby^/uri-nftR 260 mL m»#L, rftfcl 
f!)7;^n^^^*^i 50 g (333 mmol) *5j:tfT~y-^ 42 mL 
(390 mmdDfcftl*.* M-ClMftlfflHtLfc. Kfc*T*L b P 7^*n»» 
fc*E«*U fct£*2mol/L tKS^ h 3 ^*#«TJ7^ 

y tttws ufc 0 mm ^np*^5^ 

?P-Lt,Mft*» <fc*»BS>25.6g (W83%) . 

iH NMR (6 ppm, CDCI3) : 7.64 (dd, J = 0.7, 1.7Hz, 1H), 7.25 (dd, J = 0.7, 
3.3Hz, IH), 7.04 (s, IH), 6.60 (dd, J = 1.7, 3.3Hz, IH), 6.30 (brs, 2H). 
Mass (m/z) : 235, 237 (EI + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 
MM. : >270 °C 

#%$!6 : 7-^n-2-(3-7/^o7 I =;V)[l,2,4] h!)7^[l,5-c] 

iH NMR (5 ppm, CDCI3) : 8.34 (brs, 2H), 8.03 (dt, J = 7.9, 1.3 Hz, IH), 
7.90 (ddd, J = 1.3, 2.6, 9.9 Hz, IH), 7.62 (dt, J = 5.6, 7.9 Hz, lH), 7.40 (ddt, 
J = 1.3, 2.6, 7.9 Hz, IH), 7.09 (s, IH). 
HI (KBr) : 3446, 1670, 1604, 1597, 1560, 1551, 1471 cm 1 
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jftjft : 275-276 °C 

#W7 . !-[ 5 -7 5 ; -2-(77 y-2-^*2 ( 4] h U T^H,5-c] 

##0j5T-#feft5fl^E 5.00 g (21.2 mmol) SrDMSO 60 mLfc&» U 
1>4 _^^-^^_ 8 _7+/^ t'p[4.5]f*^ 10.6 g (74.2 mmol) Sr^X., 
140 «C"Ctt2l*WJJt#Lfc. R**T*K Rtt*^^*JP*. 

Ufc 0 ^«S:e*b*C#bn5»*t2:T-fe 100 mL*3«fcl*2 mol/L » 
100mL^rinx.T60 °C^2 £fc*T3L 

LT, Mfr&tt (fc**G)4.09g t6ft»*4tt#fc (*#65%) . 
iH NMR <fi ppm, CDCI3) : 7.60 (dd, J = 0.7, 1.7Hz, 1H), 7.17 (dd, J = 0.7, 
3.3Hz, 1H), 6.57 (dd, J = 1.7, 3.3Hz, 1H), 6.13 (s, 1H), 5.70 (brs, 2H), 3.92 (t, 
J = 5.9 Hz, 4H), 2.55 (t, J = 5.9 Hz, 4H). 
Mass (m/z) : 235, 237 (EI + ) 

UttMl: 2 -(7 7^-2-^v)-7-(8aS-***fc Ka n [l,2-a] t° 
7^^-2-^^)11,2,4] Ti/n[l,5-c]t°y Si^-S-^TS 5" <fc£ 

#%^|5^btb5^feE 500 mg (2.12 mmol) SrDMSO 10 mLfc&fl? U 
*»*P^A 880 mg (6.37 mmol), 8aS-** * fc Kn bTn n[l,2-a] fcT?S> 
^802 mg (6.36 mmol) ^^P^. 140 ttl52 RJ»TI£, R 

fc^* /-^/^*^«^«-e?5^l6b-r.«jS4b^» (fls^ft i)360 

mg (HX^35%) . 

m NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.26 (dd, J = 0.7, 
3.3 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, lH), 6.04 (s, 1H), 5.61 (brs, 2H), 4.38 
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(d, J = 11-2 Hz, 1H), 4.18 (d, J = 11.2 Hz, 1H), 3.18-3.09 (m, 3H), 2.68 (t, J 
= 11.2 Hz, 1H), 2.34-1.48 (m, 7H). 
Mass (m/z) : 325 (EI + ) 

IE, (KBr) : 3184, 2800, 1662, 1643, 1597, 1442, 1438, 1338, 1224, 1092 cm 1 
■• 262 V 

TtmftVr : C16H19N7OO.I • B 2 Ot LT 
*UMt (%) : C = 58.74, H = 5.91, N = 29.97 
mm\% (%) : C = 58.67, H = 5.99, N = 30.05 

: 2-\S-T%/-2-(7 f*2,4]hP7yn[l,5-c] 
5 ^^-7--r^]-7K,8aS-^-^^ t Ko fc°n p[l,2-ajt°7 v>^-7- 

: 24%(^^ / — /v/g^^^vv-Cff^iII ; fife^*) 

iH NMR (5 ppm, DMSOde) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.58 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.80 (d, J = 4.6 Hz, 1H), 4.39 (d, J = 13.5 Hz, 1H), 4.16-4.26 (m, 2H), 
3.27-3.37 (m, 1H), 2.96 (d, J = 11.2 Hz, 1H), 2.84 (dt, J = 3.3, 12.2 Hz, 1H), 
2.42-2.54 (m, 1H), 2.13-2.24 (m, 2H), 1.97 (dd, J = 5.6, 9.2 Hz, 1H), 
1.61-1.66 (m, 2H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3282, 3136, 2804, 1606, 1572, 1512, 1441, 1375, 1338, 1246, 

1169 cm 1 

Sfe^ : 271-272 °C 

jtmtiffi : C16H19N7O2 t LX 

tfJMft (%) : C = 56.29, H = 5.61, N = 28.72 

mmiU (%) : C = 56.10, H = 5.62, N = 28.37 
mH&m : 2-[5-T ^ J -2-(77V-2-^/>)[l,2,4] h ]) TV n[l,5-c] 
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ilx^ : 30%(^^y — /vessel ; 6 ft®*) 

»H NMR ( 5 ppm, DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.59 (brs, 2H), 
7.06 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7. 3.3 Hz, 1H), 6.02 (s, 1H), 
4. 78 (d, J = 4.6 Hz, 1H), 4.34-4.45 (m, 1H), 4.13-4.28 Cm, 2H), 3.32 (brs, 1H), 
3.01-2.85 (m, 3H), 2.61 (t, J = 11.0 Hz, 1H), 1.23-1.33 (m, 4H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3323, 1660, 1612, 1597, 1560, 1508, 1456, 1396, 1166, 1072 cm" 
M& : 261 X: 

5tmft W : Ci6Hi 9 N 7 02 • 0.2H 2 Oir LT 

ft-glfi (%) : C = 55.71, H = 5.67, N = 28.42 

mm (%) : C = 55.96, H = 5.79, N = 28.22 
$ttff4: 2-(77^-2-^^)~7-(7R,8aS-7-^ F^^Kn 

^f;l/7?y (ft-£$J4) 
#7C„ 

HX^ : 37% (gt&^fr/J tVi^— r/VT?W*£ti > 
m NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.74 (brs, 2H), 4.37 
(d, J = U.2 Hz, 1H), 4.15 (d, J = 12.5 Hz, 1H), 4.03 (dd, J = 5.9, 12.5 Hz, 
1H), 3.52 (dd, J = 6.6, 9.2 Hz, 1H), 3.30 (s, 3H), 3.09-2.98 (m, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, 1H), 2.41-2.31 (m, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, 1H), 
1.92 (dd, J = 5.9, 13.2 Hz, 1H), 1.76-1.64 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

IR (KBr) : 3160, 2940, 2827, 1658, 1644, 1560, 1458, 1388, 1381, 1242, 
1198, 1111 cm" 1 
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Rk£ •• 179 °C 

jtmfiffi ■■ Ci7H2iN 7 0 2 t LT 

tt-ge (%) : c = 57.45, h = 5.96, n = 27.59 
mmm (%) : c = 57.11, h= 6.07, n= 27.32 
mmm: 2-C7?^-2-**>-7-&aRs-***fc **** K[1 ' 2_a] 

tf?S^-2-^)[l,2,4] b y T^n[l,5-c]fy 5 VyS-J^T 5. V (ft 
£t)5) 

iH NMR ( 5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, IH), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1-0, 10.6 Hz, IH), 2.26 (dt, J = 3.3, 11.9 Hz, IH), 2.12-1.57 fan, 5H), 
1.37-1.23 (m, IH). 
Mass (m/z) : 339 (EI + ) 

IR (KBr) : 3142, 2935, 1657, 1597, 1506, 1458, 1433, 1338, 1217, 1140 cm 1 

K£ : 219 °C 

Tb^ftffi : C17H21N7O • 0.2H 2 Oi: LT 

ff^jtt (%) : C = 59.53, H = 6.29, N = 28.58 

HaH6 (%) : C = 59.59, H = 6.28, N = 28.42 
H»J6 : 2-(y y y-2-«(»)-7-(9*R-** * t Kn Vy VJ [2,1- 

HX^ : 39%(^^ — ^/g^^^/^T'S^B B B ; 6 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.74 (brs, 2H), 
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4.15-4.05 (m, 2H), 3.68-3.91 (m, 3H), 3.32 (t, J = 10.6 Hz, 1H), 3.07 (dt, J - 
3.0, 12.5 Hz, 1H), 2.84 (d, J = 12.5 Hz, 1H), 2.72 (d, J = 11.5 Hz, 1H), 
2.26-2.61 (m, 4H). 
Mass (m/z) : 342 (EI+) 

IR (KBr) : 3156, 2843, 2333, 1666, 1647, 1603, 1446, 1231, 1196, 1124, 

1067 cm 1 
jgfc£ : 224-225 

jtmfiVr : Ci 6 Hi9N 7 0 2 • 0.lH 2 O£ LT 

thJMK (%) : C = 56.00, H = 5.64, N = 28.57 

mmm (%) - c = 56.19, h = 5.63,n = 28.21 

KPfPP[l,2-a]^7^-2— r/v)[l,2,4]MJTi/n[l,5-c]fy 
J&sps : 19% (7*fe h ^"CW&iSii ; 

iH NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.76-1.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

IR (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm 1 
M : 190-191 °C 

5c«-##f : Ci 9 H 22 FN70 ■ 0.lH 2 Oi: LT 

tUMI (%) : C = 59.24, H = 5.80, N = 25.45 
(%) : C = 59.27, H = 5.99, N = 25.25 
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-a]tT9 'Jy -2-^^)11,2,4) Y V TV n[l,5-c]t° 5 5 v^-5-^7 5^ 
(ft£^8) 

M : 19% (T-t h ; 

iH NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.76-1.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

IR (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm 1 
jRA : 190191 *C 

Thmfttir : C19H22FN7O • 0.1H 2 0£ Lt 

ftlMS: (%) : C = 59.24, H = 5.80, N = 25.45 

H&1MS (%) : C = 59.27, H = 5.99, N = 25.25 
mm®)* : 2-fc- ? ^ ~,v)-7-(9aR-;*-* nKnt'r^ [2,1 

-c]l,4-*^^^-8->f^)[l,2,4]M^T^o[l,5-c]lf y 

9mmi(o*mzmc ^ftF^j&tsr^^v^, mmit^m (ft 

£$9) *r#fc. 

: 23% (T-fc h ytS^I ; fi-fe©*) 
iH NMK (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, IH), 7.41 (ddd, J = 2.0, 7.9, 8.2 Hz, IH), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, 
IH), 6.05 (s, IH), 5.70 (brs, 2H), 4.05-4.15 Cm, 2H), 3.91-3.68 (m, 3H), 3.32 
(t, J = 10.6 Hz, IH), 3.07 (dt, J = 3.0, 12.5 Hz, lH), 2.84 (d, J = 12.5 Hz, IH), 



-42- 



WO 03/068776 



PCT/JP03/01565 



2.72 (d, J = 11.5 Hz, 1H), 2.61-2.26 (m, 4H). 
Mass (m/z) : 370 (ES+) 

IR (KBr) : 3142, 2871, 2365, 1670, 1605, 1560, 1508, 1458, 1410, 1227, 

1113 cm 1 

jR'A : 232-233 <C 

7&»#W : C18H20FN7O t Lt 

ttmU (%) : C = 58.53, H = 5.46, N = 26.54 

HSMit (%) : C = 58.57, H = 5.55, N = 26.48 

nmmio ■. i-is-t s j -(2-7^-2-^^1,2,4] h v r^nii,5-c] 

try 5 ^^-7-^^1-4-^ <^v ? ^t°^y ^y-4-t-;v «b^«Jio) 

IR^ : 42% (BFlfe^fvU/^ :3 fif>'T??¥fei8i ; 6 fef&5fc) 

iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.14-7.37 (m, 6H), 
6.55 (dd, J = 1-7, 3.3 Hz, 1H), 6.05 (s, 1H), 5.60 (brs, 2H), 4.00-4.07 Cm, 2H), 
3.21-3.32 (m, 2H), 2.79 (s, 2H), 1.57-1.78 (m, 4H), 1.32 (s, 1H). 
Mass (m/z) : 390 (EI + ) 

IR (KBr) : 3142, 1682, 1653, 1608, 1558, 1497, 1446, 1417, 1369, 1240, 

1182 cm 1 

jM : 240-241 *C 

TtmfiVt : C21H22N6O2 kit 

tmm (%) : C = 64.60, H = 5.68, N = 2 1.52 

mmm. (%) : c = 64.72, h = 5.69, n = 21.64 

jtttfln : i-[5-t 5 j -2-C7 7 ^-2-^)[i,2,4] h y 7 ✓ p [1,5-c] 

-a- tin) 

lRSp : 41% (^ J—fr/ h/V^^-CH^B^ ; 5*t*3£fet&*) 
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m NMR ( 6 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.44-7.16 (m, 5H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.10 (s, 1H), 5.62 (brs, 2H), 4.24-4.15 (m, 2H), 
3.50-3.34 (m, 2H), 2.15-2.03 (m, 2H), 1.83-1.76 Cm, 2H). 
Mass (m/z) : 410, 412 (EI + ) 

IR (KBr) : 3229, 2862, 1622, 1597, 1545, 1448, 1381, 1211, 1009 cm 1 

lfc£ : 258 °C 

7G*##r : C 2 oHi9ClN 6 0 2 ■ 0.5 b ^ V t LX 

(%) : C = 61.77, H = 5.07, N = 18.39 

mM (%) : c = 6l - 84 > H = 5 - 09 ' N = 1839 

MMW12 : 7-[4-(4-^B7*^)-4-^ b * > V \- 4 

;V\ - 2 - (7 7 V " 2 ~ >f /V)[l,2,4] b 9 T ✓ P [1,5 - c] tT P 5 5> ^ - 5 - -f /UT 
5 ^ (fc£-fcl2) 

i&sjs : 46% fcn* / — /U"CSfeii ; fife©*) 

iH NMR (5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33 (s, 4H), 7.16 
(dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.09 (s, 1H), 5.76 
(brs, 2H), 4.13 (d, J = 12.9 Hz, 2H), 3.30 (dt, J = 2.6, 12.9Hz, 2H), 3.01 (s, 
3H), 2.12-1.84 (m, 4H). 
Mass (m/z) : 425, 427 (ES + ) 

IR (KBr) : 3340, 3145, 2942, 1647, 1616, 1558, 1508, 1446, 1417, 1387, 
1336, 1234, 1120, 1072, 1008 cm 1 
jK£ : 210-211 °C 
7D*#*f : C 21 H 2 iClN 6 0 2 £: LT 
ttJMI (%) : C = 59.36, H = 4.98, N = 19.78 

mmm (%) : c = 59.22, h = 5.15, n = 19.72 

UttfllS : 1-E5-T ^ J -2-(7 7 ^-2-^7U)[l,2,4] b P T^/p[1,5-c] 
fc o i; ztj^-T-j ;i,]-4-7a,=.fr\i°^)) W-i-UfriZ- bPA- 

13) 
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jRJp : 20% (i^^f-^"C*ff^B B H ; 5"t*^&*&*) 

iH NMR ( 5 ppm, CDCls) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51-7.32 (m, 5H), 
7.17 (dd, J = 0.7, 3.3 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.13 (s, 1H), 
5.70 (brs, 2H), 4.46 (d, J = 13.9 Hz, 2H), 3.36 (dt, J = 2.3, 13.9 Hz, 2H), 
2.24-2.07 (m, 4H). 
Mass (m/z) : 385 (EI + ) 

IR (KBr) : 3324, 3172, 2770, 2234, 1660, 1610, 1558, 1446, 1415, 1218, 

1186 cm 1 

MM. : 224-225 °C 

7C*#tff : C21H19N7O • O.SCHsCOOCzHsi: t"C 
ft Hit (%) : C - 64.74, H = 5.24, N = 23.80 
USQUE (%) : C = 64.40, H = 5.41, N = 23.81 

mmmu ■. l-tt-K-r 5 j -2-C7 ?v-2— <*)U.2.4] h Jt/b[i,b 

IR* : 5% (^a^Mti; Ht&*&*) 

iH NMR ( 8 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 5.69 (brs, 2H), 4.00 
(d, J = 13.7 Hz, 2H), 3.35 (dt, J = 2.3, 12.9 Hz, 2H), 2.63 (s, 2H), 2.19 (s, 
3H), 1.80 (d, J = 12.9 Hz, 2H), 1.53 (dt, J = 4.3, 13.2 Hz, 2H). 
Mass (m/z) : 356 (EI + ) 

IR (KBr) : 3324, 2919, 2857, 1713, 1651, 1614, 1558, 1450, 1417, 1232, 

1124 cm 1 

K£ : 190-194 °C 

JtttfflS : 2-U-15-7 5 J -2-(77V-2-^w)[l,2 ( 4] f ^^[1,5 
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##^j7-C#btb5^^G 800 mg (2.68 mmoDfcv^ nut? V10 mLH 
mUZ&M U -^T 5 > 0.24 mL (4.03 mmol) *3 

£XfYVT± (4.03 mmoDSriP;^ 

(5«/ 0 ^^y-/V-^a u*/uJ*)Hl*8l\sit&> i^/^/^Sg 
JILT, aiH-ftS^* (-fb-B-^15) 390 mg£5i"&fe*fc J IKiS&£ bT#fc(i« 
42%) 0 

iH NMR ( 8 ppm, DMSO-d 6 ) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.55 (brs, 2H), 
7.05 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 
4.42-4.48 (m, 1H), 4.15 (d, J = 13.2 Hz, 2H), 3.46-3.42 Cm, 2H), 2.95 (t, J = 
11.2 Hz, 1H), 2.62 (t, J = 5.6 Hz, 2H), 1.86-1.82 (m, 2H), 1.61 (brs, 1H), 
1.29-1.15 (m, 2H). 
Mass (m/z) : 343 (EI + ) 

IR (KBr) : 3286, 2929, 1651, 1610, 1442, 1417, 1218, 1124 cm * 
m& : 207 °C 

Tcmftffi : Ci 6 H2iN70 2 ir tt 

(%) : C = 55.96, H = 6.16, N = 28.55 

(%) : C = 56.20, H = 6.44, N = 28.52 
$ttttl6: 2-(77>-2"-f^)-7-[4-(2-> h^xWU)^ 

p — r ^[1,2,4] h y Tyn[i, 5 -c]t°y 5 5 v <fc* 

#116) 

: 14% (i^^^^M B H B ; 3t£©*)' 
iH NMR ( 5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.65 (brs, 2H), 4.20 
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(d, J = 13.2 Hz, 2H), 3.42 (t, J = 5.3 Hz, 2H), 3.27 (s, 3H), 2.85 (dt, J = 3.0, 
10.6 Hz, 2H), 2.85 (t, J = 5.3 Hz, 2H), 2.69-2.60 (m, 1H), 1.95-1.85 (m, 2H), 
1.48-1.25 (m, 2H). 
Mass (m/z) : 357(EI + ) 

HI (KBr) : 3108, 1670, 1610, 1560, 1514, 1446, 1417, 1224, 1113 cm 1 
jgk£ : 140 °C 

HMJ17 : 7-(4-v/^ o^n tWT 5; J tf^P W-\ — f^)-2-(77 
y-2--T7V)[l,2,4] b U TV n[l,5-c]t° y $S?y-5--f /V7 5 V (fc^fe 
17) 

Jfc^s : 18% J —;v/^*y-l/-ZWlfe& ; ^fe&^iH) 

iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 

3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04(s, 1H), 5.61 (brs, 2H), 4.20 

(d, J = 13.2 Hz, 1H), 2.98 (dt, J = 2.6, 11.9 Hz, 2H), 2.90-2.82 (m, 1H), 

2.31-2.21 (m, 1H), 2.00-1.86 (m, 2H), 1.46-1.26 (m, 2H). 

Mass (m/z) : 339 (EI + ) 

IR (KBr) : 3414, 3299, 3091, 3080, 1659, 1643, 1604, 1541, 1441, 1219, 
1126 cm 1 

: 195 °C 

»0U8 : 2-(77^-2-^;v)-7-(4-7x^V75y fcV< V v^-1- 
/f/V)[l ) 2,4]h!J7yn[l,5-c]fc , !J (tt£*18) 

J|X^ : 54% (^ / — 7V/^^rif v-efi^iH ; 

iH NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.27-7.14 (m, 3H), 
6.74-6.55 (m, 4H), 6.07 (s, 1H), 5.62 (brs, 2H), 4.24 (d, J = 14.2 Hz, 2H), 
3.60-3.46 (m, lH), 3.15-3.04 (m, 2H), 2.20-2.10 (m, 2H), 1.53-1.44 (m, 2H). 
Mass (m/z) : 375 (EI + ) 
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IR CKBr) : 3151, 1666, 1605, 1556, 1506, 1446, 1410, 1377, 1221, 1184, 
1139,1017 cm 1 

: 202-203 °C 
jumfiffi : C20H21N7O • 0.5C 2 H 5 OHi: Lt 

H-Ult (%) : C = 63.30, H = 6.07, N = 24.60 

Unit (%) : C = 63.11, H = 6.21, N = 24.78 

#fc 0 

: 39% (SlF&^fvV/^'fri^T^ltrR ; p-Mt&ffr*) 
iH NMR ( 8 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.34-7.23 (m, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 
5.61 (brs, 2H), 4.22-4.14 (m, 2H), 3.86 (s, 2H), 2.98 (dt, J = 2.6, 13.5 Hz, 
2H), 2.75-2.84 (m, 1H), 2.02-1.95 (m, 2H), 1.96-1.37 (m, 3H). 
Mass (m/z) : 389 (EI + ) 

IR (KBr) : 3437, 3200, 3115, 1655, 1609, 1558, 1508, 1456, 1415, 1225 
cm' 1 

: 197 °C 
Ttmfiffi : C2iH 23 N 7 0 t LT 

ff^flt (%) : C = 64.76, H = 5.95, N = 25.18 

USHilC (%) : C = 64.77, H = 6.12, N = 25.42 
HWJ20 : 2-(77^-2-f/V)-7-(4-7x^W 5 J V^V 
-^^)[l,2,4]byTy~n[l,5-c]fy 5S?V-5-' f/VT^^ (^#^20) 

^JfiffillSO^fefcmUxmi-ST^^^VN-r.aSft^ (j^^J20) £ 

JR*s : 16% {?n~?\-mU; fcfelfr*) 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33-7.20 (m, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3^3 Hz, 1H), 6.03 (s, 1H), 
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5.59 (brs, 2H), 4.22-4.13 (m, 2H), 2.99-2.72 (m, 7H), 1.98-1.88 (m, 2H), 
1.36-1.28 (m, 2H). 
Mass (m/z) : 403 (EI + ) 

IR (KBr) : 3145, 2945, 2860, 2674, 1676, 1647, 1562, 1456, 1448, 1223 
cm 1 

: 158-159 °C 

W,H[1,2,4] h V TV P[l,5-c]fy 5 i^-5-^7 ^ V (it 

<g*l) 

: 75% (I^^^/^'CS^^ ; &&$&*) . 
iH NMR (5 ppm, DMSO-de) : 9.13 (brs, 2H), 7.98 (dd, J = 0.7, 1.7 Hz, 1H), 
7.96 (brs, 2H), 7.35-7.16 (m, 5H), 6.75 (dd, J= 1.7, 3.3 Hz, 1H), 6.15 (s, 1H), 
4.40-4.51 (m, 2H), 2.97-2.88 (m, 2H), 2.68 (t, J = 7.6 Hz, 2H), 2.13-1.91 (m, 
4H), 1.63-1.51 (m, 2H). 
Mass (m/z) : 417 (EI + ) 

IR (KBr) : 3103, 2929, 2737, 1672, 1628, 1558, 1539, 1502, 1450, 1228 
cm' 1 

jR£ : 270-273 V 

HJfc0ij22 : 7-[4-(3,4-v 5 ^ V **y^V>VT % J ) V M 
-2-(77y-2-^/V)H,2 ) 4]HJ7/0[l,5-c]^]Jv^y-5-^^T^ 

(^^22) 

: 64% (^ / —^^^"^S^iPb ; 
iH NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
3.3 Hz, 1H), 6.89-6.80 (m, 3H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 
5.63 (brs, 2H), 4.23-4.14 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.80 (s, 2H), 
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3.02-2.91 (m, 2H), 2.84-2.76 (m, 1H), 2.02-1.94 (m, 2H), 1.46-1.24 (m, 2H). 
Mass (m/z) : 449 (EI+) 

Ht (KBr) : 3096, 2956, 2798, 2500, 1691, 1622, 1562, 1543, 1508, 1458, 

1230 cm 1 

j®& : 170-171 °C 

7cl?##f : C23H27N7O3 • O.2H2O t LX 
fl-JHfi (%) : C = 60.97, H = 6.09, N = 21.64 
M®M (%) : C = 60.98, H = 6.00, N = 21.71 

mwm : n-u-ib-t ^ /-2-(7 7 ^-2-^^X1,2,4] h y r^n 
[i,5-c]t°y s: ^^-7--i'>'v]t o ^i; v J y-4--fM-N-'<>'v ; ^T-ir 

K (^£^23) 

^JI^20-C#b^§^^20-lrs mWf^s LOmLiSiOHJ^W 
5 y 0.05 mL (0.39 mmol) K?gfi?U ^frU^bTir ?W 0.02 mL (0.31 

mmoi) zi}\\zxmmx*mmmm.wi,tz 0 Kf&^it^ E&fcfcEfc***^ 
^/sM y^n tv^-x/v^M-eff^bt. «b-£^23) 

50 mg£ LXftti (J]X^45%) 0 

iH NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.35-7.14 (m, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.58 (brs, 2H), 4.88-4.55 (m, 1H), 
4.48 (s, 2H), 4.37-4.26 (m, 2H), 2.98-2.88 (m, 2H), 2.07 (s, 3H), 1.80-1.53 (m, 
4H). 

Mass (m/z) : 374 (EI + ) 

IR (KBr) : 3324, 3184, 2942, 2842, 2839, 1616, 1603, 1599, 1508, 1450, 
1437, 1263, 1122, 1024 cm 1 
: 132-135 °C 

HJ&#y24 : 7-([l,4']^t°-< 1 ; ^y-V-^f /U)-2-(y 9^-2-4 
/V)[l,2,4] h y T^n[l,5-c]t°y 5 — i A^T 5 l^Wm. (^^24) 
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fc^^y-A^/*»*^T?W**fC^ (ft**24) 
i: UT#fc (lfc*34%). 

iH NMR ( 5 ppm, DMSO-d 6 ) : 8.07 (brs, 3H), 7.36 (dd, J = 0.7, 3.3 Hz, 1H), 
6.77 (dd, J = 1.7, 3.3 Hz, 1H), 6.16 (s, 1H), 4.58-4.50 (m, 2H), 3.35-3.45 (m, 
2H), 2.97-2.83 (m, 3H), 2.25-2.18 (m, 2H), 1.99-1.60 (m, 9H). 
Mass (m/z) : 367 (EI + ) 

IR (KBr) : 3159, 2933, 2640, 2519, 1705, 1672, 1657, 1616, 1570, 1520, 

1498 cm' 1 

: 228-230 °C 

$160925 : 2-(79^-2-'f^)-7-l4-(^* !> ^-4- 4 *)V^V i? 
MH,2A) h 5 T ✓ b U,5- c] \£ V 5 i> V - 5- A^T 5 * 

25) 

Ifcsp : 53% (^^^/V/^^r1^^t*S^t^ ; &&!&*) 

iH NMR ( 6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 5.59 (brs, 2H), 
4.33-4.27 (m, 2H), 3.73 (t, J = 4.9 Hz, 2H), 2.95-2.83 (m, 2H), 2.57 (t, J = 4.9 
Hz, 2H), 2.48-2.04 (m, 1H), 1.95-1.90 (m, 2H), 1.60-1.51 (m, 2H). 
Mass (m/z) : 369 (EI + ) 

HI (KBr) : 3144, 2956, 1670, 1610, 1560, 1446, 1371, 1336, 1228, 1119 cm 1 

>283 6 C(ftm) 
Ttm&Vv : Ci8H 2 3N 7 02 tVX 

H-IMt (%) : C = 58.52, H = 6.28, N = 26.54 

HSMtt (%) : C = 58.52, H = 6.45, N = 26.71 
mmm ■. 2-(77y-2-^^)-7-[4-(4-^^t v 7^^-l-f 
;V) \£ ^ y 5? V - 1 " 4 /H[l,2,4] h y T y n [1,5 - c] \£ V 5 *J > ~ 5 - << >VT % 
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IR^S : 32% (=^9 J —/u/^$-fl/T*n&& ; S 

iH NMR (5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.74 (brs, 2H), 4.30 
(d, J = 12.9 Hz, 2H), 2.88 (t, J = 12.9 Hz, 2H), 2.63-2.28 'Cm. 8H), 2.29 (s, 
3H), 1.98-1.90 (m, 2H), 1.61-1.48 (m, 2H). 
Mass (m/z) : 382 (EI + ) 

IR CKBr) : 3117, 2940, 2802, 1647, 1612, 1560, 1446, 1417, 1371, 1335, 
1290, 1165 cm 1 
BM : 252 

5tm^ : Ci9H 2 6N 8 0 b LT 
W-JM* (%) : C = 59.67, H = 6.85, N = 29.30 

mmm (%) : c = 59.64, h = 7.01, n = 29.63 

nmM27 : 1-I5-T 5 J -2-(3-7^n7*^)[l,2,4] h 2J TV n[l,5 
_ c ] t -y 5 ^^_7_^ / v]-4-(4-^c2a73i-/W)t: 0 -<y 5?^-4-*- ^ 

(ft£«7) 

Hlt«l©*Sfe»-*t, ft-£feF MJS-T 6 7 5 > Srffl , (ft 

M : 65% (^? y — A'-esagfli ; efet&*) 

iH NMR ( 5 ppm, DMSO-de) : 7.98 (d, J = 7.9 Hz, 1H), 7.85 (d, J = 8.6 Hz, 
1H), 7.62-7.48 (m, 5H), 7.37-7.30 (m, 3H), 6.14 (s, 1H), 5.43 (s, 1H), 
4.26-4.20 (m, 2H), 3.30-3.21 (m, 2H), 1.96-1.87 (m, 2H), 1.68-1.63 (m, 2H). 
Mass (m/z) : 439, 441 (ES + ) 

HI (KBr) : 3469, 3315, 3188, 1649, 1610, 1547, 1485, 1433, 1248, 1213 
cm 1 

: 239-240 °C 
%m9t%\ : C2 2 H2oClFN 6 Ot UX 

ttWm (%) : C = 60.21, H = 4.59, N = 19.15 
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MWm (%) : C =60.19, H = 4.60, N= 18.93 
^]-2-(3-7^n7x=/V)[l,2,4] h V TV * U,5-c] f y 5 f 

^28) 

« : 33% (^ y — A'-Cffftifi ; 

iH NMR ( 6 ppm, CDCla) : 8.00 (dt, J = 7.9, 1.3 Hz, 1H), 7.92 (ddd, J = 1.3, 
2.6, 9.9 Hz, 1H), 7.41 (dt, J =5.6, 7.9 Hz, 1H), 7.32 (s, 4H), 7.13 (ddt, J = 1.3, 
2.6, 7.9 Hz, 1H), 6.12 (s, 1H), 5.76 (brs, 2H), 4.13 (d, J = 12.5 Hz, 2H), 3.30 
(dt, J = 2.3, 12.5 Hz, 2H), 3.01 (s, 3H), 2.08 (d, J = 12.9 Hz, 2H), 1.91 (dt, J 
= 4.3, 12.9 Hz, 2H). 
Mass (m/z) : 453, 455 (FAB + ) 

IR (KBr) : 3118, 2946, 1668, 1647, 1560, 1468, 1435, 1381, 1330, 1213, 

1074 cm 1 

m& : 210-212 *C 

jtm^m : C 2 3H 22 CIFN 6 0 t LX 

th^jfi (%) : C = 60.99, H = 4.90, N = 18.56 
(%) : C.= 61.12, H = 5.04, N = 18.68 
H«29 : l-[5-7 5 J -2-(3-7/Vtn7x=;V)[l,2 1 4] h V 7/n[l,5 

£•©29) 

mmn<Dxm^mc ^wtMtsT^^v^, wm\t&m at 

#^29) £#fc„ 

JR* : 56% (^ / — /U"CSISfi ; 6fet&*) 

iH NMR ( 6 ppm, CDCls) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 
7.50-7.31 (m, 6H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, IH), 6.15 (s, IH), 5.77 (brs, 
2H), 4.40-4.48 (m, 2H), 3.30 3.40 On, 2H), 2.23-2.02 (m, 4H). 
Mass (m/z) : 414 (EI + ) 
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IR (KBr) : 2862, 1657, 1606, 1560, 1508, 1437, 1387, 1239, 1215, 1186, 

1122 cm 1 

|ft£ : 222-223 °C 

*lfcm©#*fefc*^ JfMST^^IV'^, SI^* (ft£^30) £ 
JR* : 57% (h/l^X/^^^ff^ifB ; SfethtKri) 

iH NMR ( 6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.32-7.18 (m, 4H), 
7.15 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
5.65 (brs, 2H), 4.70 (s, 2H), 3.84 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 332 (EI + ) 

IR (KBr) : 3139, 1670, 1645, 1601, 1570, 1466, 1419, 1385, 1285, 1240 
cm* 1 

itfcjft : 218-220 °C 
Ttmfttit : CisHieNeO t L-T 
tMHtt (%) : C = 65.05, H = 4.85, N = 25.29 
Hfc'Mfi (%) : C = 65.33, H = 4.91, N = 25.81 
£110931 : 2-(77y-2-^f;v)-7-(5-^ b * *S- 1,2,3,4- X h 7 t K 
p^y^yi) ^-2-^^)U,2,4] b 5 7^ n[l,5-c]t°y < ^7$ 

•x 3 1) 

#fc 0 

: 81% (31— TVl'"? HJf a V— S/ a X ; fife©*) 
iH NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (t, J = 7.9 Hz, 
IH), 7.16 (dd, J = 0.7, 3.3 Hz, IH), 6.8l(d, J = 7.9 Hz, IH), 6.74(d, J = 7.9 
Hz, IH), 6.56 (dd, J = 1-7, 3.3 Hz, lH), 6.07 (s, IH), 5.63 (s, 2H), 4.67 (s, 
2H), 3.84 (s, 3H), 3.84 (t, J = 6.0 Hz, 2H), 2.89 (t, J = 6.0 Hz, 2H). 
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Mass(m/z): 362 (EI + ) 

IR (KBr) : 1653, 1608, 1560, 1444 cm 1 

K£ : 213-215 °C 

5tm^m : CigHisNeOa • 0.2H 2 O t L"C 
tUSflg (%) : C = 62:35, H = 5.07, N = 22.96 
Hay-fit (%) : C = 62.41, H = 5.18, N = 23.05 

o-r y^y v ^-2-^/^)[i,2,4] h y r^n[i,5-c]t o y $ ^^-5-^ /wrs- 

: 67% Cx— h !J V — i/a 1/ ; fc&ffl'M) 
m NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.79 (dd, J = 2.6, 8.3 Hz, 1H), 6.73 (d, 
J = 2.6 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.62 (s, 2H), 
4.62 (s, 2H), 3.83 (t, J = 5.8 Hz, 2H), 3.80 (s, 3H), 2.94 (t, J = 5.8 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3361, 3145, 1656, 1610, 1560, 1506, 1448, 1225 cm 1 
jftjft : 178-180 °C 

: C19H18N6O2 t IT 
fUNt: (%) : C = 62.97, H = 5.01, N = 23.19 
(%) : C = 63.12, H = 5.27, N = 23.37 
HM33: 2-(77^-2-^f^)-7-(7-^ h 1,2,3,4- T h 7 t K 

ujy*;}) ^-2-^/v)[l,2,43b ]JTyn[l,5-c]tf V SS^-S — < 

IR* : 66% (T-fe h - h 3? ^"C Ml ^-3. a 5^ ; 6fi$*) 

iH NMR (6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
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3.3 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H), 6.75-6.80 (m, 1H), 6.75 (s, 1H), 6.56 
(dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.62 (s, 2H), 4.67 (s, 2H), 3.81 (t, J = 
5.9 Hz, 2H), 2.90 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3402, 3151, 1659, 1610, 1450 cm 1 

M'A : 166-168 <C 

TzMftffi : C19H18N6O3 t L"C 

ft&m (%) : C = 62.97, H = 5.01, N = 23.19 
(%) : C = 62.65, H = 5.06, N = 23.24 
mtmSi: 2-(77y-2-^/i')-7-(8-^ b 1,2,3,4- T Y 7 t K 

n^y^y yy-2-^^)U,2,4]HJ7)/o[l,5-c]t"y 

y (flS-&4&34) 

IR^ : 67% (T"fe h = by ^"^ hPfaW^sy; &6t&5fc) 

iH NMR ( 8 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.13-7.21 (m, 2H), 

6.78 (d, J = 7.6 Hz, 1H), 6.74 (d, J = 8.2 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 

1H), 6.13 (s, 1H), 5.64 (s, 2H), 4.57 (s, 2H), 3.88 (s, 3H), 3.88 (t, J = 5.8 Hz, 

2H), 2.93 (t, J = 5.8 Hz, 2H). 

Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3338, 1666, 1653, 1618, 1608, 1475 cm 1 
KA : 207-210 °C 

£tt*935 : 7-(6,7-v f ^ h 1,2,3,4-^ h 7 * Kn-T V*/ 0 

_^ ;V )_2-(77^-2-^^)[l,2,4]hy ryn[i,5-c]t°y SS^-S-'T 
5 ^ (^1^35) 

llX^ : 54% (x-T^t HJf a V— i/3 f ; Sfelft*) 

iH NMR (5 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.69 (s, 1H), 6.67 (s, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 
1H), 5.61 (s, 2H), 4.61 (s, 2H), 3.89 (s, 3H), 3.88 (s, 3H), 3.85 (t, J = 6.0 Hz, 
2H), 2.88 (t, J = 6.0 Hz, 2H). 
MassWz): 392 (EI + ) 

IR (KBr) : 1650, 1606, 1556, 1513, 1450, 1224 cm 1 
]R£ : 159-161 <C 

%m$ffi : C20H20N6O3 • 0.5H 2 O • 0.2(C 2 H 5 )2Oi UT 
i+Uli (%) : C = 61.22, H = 5.43, N = 20.02 
(%) : C = 61.35, H = 5.44, N = 20.64 

mmvm ■. i-a-?**- 1,2,3,4— r Kn-f v 

J|X^ : 48% o p /jNA^-effitiH ; 6 &f&*) 

iH NMR ( 6 ppm, CDCI3) : 7.63 (dd, J = 0.7, 1.7 Hz, 1H), 7.20-7.36 (m, 3H), 
7.06 (d, J = 7.9 Hz, 1H), 6.58 (dd, J = 1.7, 3.3 Hz, 1H), 6.11 (s, 1H), 5.67 (s, 
2H), 4.70 (s, 2H), 3.82 (t, J = 6.1 Hz, 1H), 2.91 (t, J = 6.1 Hz, 2H). 
Mass (m/z) : 411 (EI + ) 

IR (KBr) : 1662, 1653, 1604, 1558, 1446 cm 1 

m& : 206-208 °C 

TtmftVi : Ci 8 Hi 5 BrN 6 0 t LT 

fUMS (%) : C = 52.57, H = 3.68, N = 20.43 

HS'Mfi (%) : C = 52.29, H = 3.75, N = 20.12 
%mmi : 2-[5-7 5y -2-07 7^-2-* /V)[l,2,4] h V 7/*[l,5-c] 

v ^ (ib-a-^37) 

mmn<D%mKm^ ttfo-tzr^yzft^Xs mm\^m (^^37) & 
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: 25% {gft&s-f-fr-r* &&$*) 
iH NMR (5 ppm, CDC1 3 ) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51 (s, 1H), 7.50 
(d, J = 10.1 Hz, 1H), 7.29 (d, J = 10.1 Hz, 1H), 7.17 (dd, J = 0.7, 3.3 Hz, 1H), 
6.57 (dd, J= 1.7, 3.3 Hz, 1H), 6.06 (s, 1H), 5.68 (s, 2H), 4.75 (s, 2H), 3.84 (t, 
J = 5.9 Hz, 2H), 3.03 (t, J = 5.9 Hz, 2H) 
Mass (m/z) : 358 (EI + ) 

IR (KBr) : 2227, 1652, 1606, 1558, 1512, 1448 cm 1 

■■ 187-189 °C 
5u35t##r : Ci 9 H 15 N G 0 ■ 0.4H 2 O<t It 

flJMtt (%) : C = 62.60, H = 4.37, N = 26.89 

mmm (%) : c =62.71, h = 4.30, n = 26.53 
mmm 2-[5-75/-2-(77 1^-2— ( ^[1,2,4] hyr/p [1,5-d 

t » y ^ ^-y-^/vJ- 1,2,3,4- x h^t Yv^y*; py-7-^*^7 
Ifc^s : 24% i^f S —^X°n$£m ; &&!&*) 

iH NMR (6 ppm, DMSO-cU) : 7.87 (s, 1H), 7.65 (m, 4H), 7.40 (d, J = 7.9 
Hz, 1H), 7.32 (s, 2H), 7.07 (d, J = 3.6 Hz, 1H), 6.67 (m, 1H), 6.11 (s, 1H), 
4.77 (s, 2H), 3.87 (t, J = 5.9 Hz, 2H), 2.98 (t, J = 5.9 Hz, 2H). 
Mass (m/z): 412 (EI + ) 

IR (KBr) : 3352, 1653, 1608, 1556, 1448, 1335, 1155 cm 1 
j»£ : 181-183 °C 

ybmftVf : C18H17N7O3S • 1.3H 2 0£ IT 

tUMiE (%) : C = 49.72, H = 4.54, N = 22.55 

mm\U (%) : C = 49.99, H = 4.30, N = 22.41 

: 2-(3-7/^a7x=;V)-7-(l 1 2 ( 3,4-ff7tKO'fy^^ 
y ^-2-^;V)[l,2,4] b V Ti/n[l,5-c]t° V 5 i?^-5-4*T 5 > 
39) 
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mmmi(o^mmc, w^rfn kp>t y*; y^zm^x^ mm 

ik&m (lfc£^39) £#7t„ 

IR$8 : 49% (x-* J -/I'tffiISi ; 

iH NMR (6 ppm, CDCls) : 8.01 (d, J = 7.9 Hz, 1H), 7.92 (dd, J = 2.0, 8.6 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.19-7.10 (m, 5H), 6.08 (s, 1H), 
5.62 (brs, 2H), 4.70 (s, 2H), 3.85 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 361 (EI + ) 

IR (KBr) : 1653, 1610, 1558, 1484, 1420, 1211 cm 1 
jM : 223-224 V 
Ttmfttit : C20H17FN6 t LX 
i+IHt (%) : C = 66.65, H = 4.75, N = 23.32 
(%) : C = 66.17, H = 4.73,N = 23.15 
H»J40: 2-(7 7^-2-^^)-7-(7S,8aR-7-^ Ko 
t t PD[l,2-a]t 1 7^^-2-^^)[l,2 ) 4]M)7/n[l > 5-c]t , y $S?^-5- 

urn : 40% m&^^xw&gk ; e£f&*) 

iH NMR ( 6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 (brs, 2H), 4.38 
(d, J = 11.2 Hz, 1H), 4.16 (d, J = 12.5 Hz, 1H), 4.03 (dd, J = 5.9, 12.5 Hz, 
1H), 3.52 (dd, J = 6.6, 9.2 Hz, 1H), 3.30 (s, 3H), 3.09-2.98 (m, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, 1H), 2.41-2.31 (m, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, 1H), 
1.92 (dd, J = 5.9, 13.2 Hz, 1H), 1.76-1.64 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

VcM%& : [a to = +20.4° (29°C. cl.l5> CH3OH) 

mmUl: 2-(77y-2-> r/V)-7-(7S,8aS-7-^ h^^^t Kn 
fPP[l > 2-a]t'7^^-2-^^)[l,2,4]H7yn[l l 5-c]k'!) $5^-6- 
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JR^ : 20% ,<gm^7'A'"t&1&& ; 6&f£*) 

iH NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H>, 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 Cm, 1H), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 Cm, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

: [ab = -40.19° (29°C, c 1.00, CH3OH) 
Hte$j42: 2-(77^-2--f/W-7-(7R,8aR-7-^ h**"**** Kn 
fPD[l,2-a]f^v J ^-2-^yV)[l,2,4]b ]J T ^ n [l,5-c] t° P § i?^-5- 

*it«l0:frifcfc*l^ fcNfrtSTS ffcffiv^ Slft^ft Wb^*42) £ 
jr^ : 41% (gm^^^Mii ; 6 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 Cm, 1H), 3.32 (s, 
3H), 3.25-3.10 Cm, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 Cm, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 0EI + ) 

Jfcjfcfc* : [o]d = +41.1° (29°C, c 1.05, CH3OH) 

Htt0!43: (-)-2-(77>-2-^f^)-7-(i^n Kntfy K[l,2-a] 
tf7^^-2-^/V)[l,2,4]MJT^o[i,5-c]t?y ^it-y-b-Jfl'Til' (it 
&fe43) 

(HPLC) l»ttS$#£#&Lfc. 
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j& 7& : DAI CEL. CHIRALPAK OD (2.0 cm I.D. x 25 cm ttS 5 n m) 
®Wifa : ^y->/2-7n^J-;\s = 50/50 (v/v) 
MM : 20 mL/£ 

: ^S. 
tfeWJSS : 280 nm 

iH NMR (5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI+) 

VcMKB. ■ [a]D = "22.8° (29°C, c 0.200, CH3OH) 

H«i]44: (+)-2-(77y-2-^f/V)-7-(t^ t V K[l,2-a] 

kT7i?^-2->r/v)[l,2,4] 7/n[l,5-c]^!) 5i?V-5-W5y (ffc 
<£&43) 

iH NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

tttitftg : [a] D = +23.2° (29°C. c 0.200. CH3OH) 

mmvus: (±)-7-(cis-x#* ^u4y^yv>-2-^^)-2-(yyy 

-2-^/v)[l,2,4]hyryn[l,5-c]t°y *i?y-B-{^75V Wk^4*45) 

]&m : 72% (31^ y — /u/BR^^/vcW^f* ; 

iH NMR (5 ppm, CDCI3) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.54 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 5.56 (brs, 2H), 

4.00-3.92 (m, 1H), 3.81 (dd, J = 4.3, 13.2 Hz, 1H), 3.27-3.13 (m, 2H), 

1.91-1.73 (m, 4H), 1.61-1.25 (m, 8H). 

Mass (m/z) : 339 (EI + ) 

7GfSf##T : Ci 8 H 2 2N 6 0 • 0.2H 2 Oi: LT 

(%) : C = 63.21, H = 6.60, N = 24.57 

mmm (%) •• c = 63.36, h = 6.41, n = 24.32 

y _ 2 - ^ /V)[l,2,4] h p T ✓ n U.6-d tT P 5 5? ^ - 5 - >f A^T 5 ^ <fc** 
46) 

: 44% (^ / -^/^^f^^SI^Bl ; fife*&*) 
iH NMR ( 6 ppm, CDCI3) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.61 (brs, 2H), 4.29 
(dd, J = 2.0, 12.9 Hz, 1H), 4.15 (dd, J = 2.0, 12.9 Hz, 1H), 2.81 (dt, J = 2.3, 
12.5 Hz, 1H), 2.44 (t, J = 10.9 Hz, 1H), 1.75-1.58 (m, 4H), 1.43-0.92 (m, 8H). 
Mass (m/z) : 339 (EI + ) 
jtmfttix ■ C18H22N6O • 0.2H 2 Oi: LT 

ft-JMt (%) : C = 63.21, H = 6.60, N = 24.57 

mmife (%) : C = 63.26, H = 6.30, N = 24.51 
mMW47: 2-(77>-2-^^)-7-(l,2,3,4-xh7t Kntfnn[l,2- 
a]lf 7^>-2— i ^)tl,2,4] h V T/n[l,5-c]t°y f A?7 5 > 

: 16% (^ ^ j — jv /^^.^f jv^W^n ; S-fe©*) 
iH NMR ( 6 ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.70 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.72-6.63 (m, 2H), 6.08 (s, IH), 6.01 (t, J = 
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3.0 Hz, 1H), 5.90-5.86 (m, 1H), 4.70 (s, 2H), 4.07-3.93 (m, 4H) 
Mass (m/z) : 326 (EI + ) 

mmVm : 2-(7 7 /0-7-(l-^ f ^-5,6,7,8-f h 7 t Kn>f 

5m ) 5-a]t'7^y-7-f*2 ) 4]fPT/p[l ) 5-c]t , y *i?>-5- 

JslsT^y 0ffc£^48) 

: 46% (£®HPLCKT*t$!i ; &&*£*) 
iH NMR (S ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.72 (brs, 2H), 
7.49 (s, 1H), 7.08 (dd, J = 0.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 
6.18 (s, 1H), 4.65 (s, 2H), 4.11-4.04 (m, 2H), 3.97-3.93 (m, 2H), 2.09 (s, 3H). 
Mass (m/z) : 326 (EI + ) 

MtmU9: 2-(77^-2-^/v)-7-(5 ) 6 I 7,8-ff7t Ka>f 5 *V[l,2 
-&]t°7x?y-l--( ^)[1,2,4\^ V Ty*[l,5-c] f ]) *i?^-5-J^T$ 

-y (jb-a-^49) 

mmmi<DjjmKmcs sr^sr^-c, mmi^m (^^49) & 

: 56% (^WSLVLCiZXmm ; 6£$&*) 
iH NMR ( 5 ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.74 (brs, 2H), 
7.11 (s, IH), 7.09 (dd, J = 0.7, 3.3 Hz, IH), 6.90 (s, IH), 6.68 (dd, J = 1.7, 
3.3 Hz, IH), 6.22 (s, IH), 4.74 (s, 2H), 4.15-4.02 (m, 4H). 
Mass (m/z) : 323 (EI + ) 

mm&m •. 2-C7 7 ^-2--y^)-7-(5,6,7,8-^ h ? t kp [1,2,41 h i) r 

yn[l,5-a]^7^V-7-^;V)[l 1 2 ) 4]fy7/n[l 1 5-c]^y^^>'-5-^ 
IR* : 46% (I^^^T'S^iPh ; 

iH NMR (6 ppm, DMSOde) : 7.96 (s, IH), 7.87 (dd, J = 0.7, 1.7 Hz, IH), 
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7.78 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.66 (dd, J = 1.7, 3.3 Hz, 1H), 
6.29 (s, 1H), 4.85 (s, 2H), 4.26-4.23 (m, 2H), 4.18-4.14 (m, 2H). 
Mass (m/z) : 323 (EI + ) 

H»J51 : 2-(77y-2-^v)-7-(3-^/V-5,6,7,8-T^k Kb 
^y/[l,5-a]t'7^y-7-^;V)[l,2,4]f!JT/p[l 1 5-c)t B !) 5^-5 

» : 47% (ftWKPLCfcXmU ; Sfe^*) 

iH NMR ( 8 ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.08 (dd, J = Q.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 6.63 (s, 1H), 

6.17 (s, 1H), 4.73 (s, 2H), 3.98 (brs, 4H), 2.24 (s, 3H). 
Mass (m/z) : 337 (EI + ) 

mtm\52 : 2-(7 7y-2->f^)-7-(3-t K n ^-5,6,7,8-^ 
h 9 t K n >f 5 *V[l,5-a] t°7 i? >-7~J ^)U,2,4] MJ7'/n [l,5-c] fcT y 
>^y-5-^^7?v (ft £^52) 

|R*K : 32% (£BtHPLCfc-CflH4 ; &&$&*) 

iH NMR (5 ppm, DMSOde) : 7.88 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.70 (s, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 

6.18 (s, 1H), 4.77 (s, 2H), 4.47-4.45 (m, 2H), 4.15-4.09 (m, 2H), 4.01-3.97 (m, 
2H). 

Mass (m/z) : 353 (EI + ) 

mmmte : 2-(7 7 /W)-7-(4,5,6,7— r y n [1,5 

-a]tT7^^-5->f^)[l,2,4]byT^n[l,5-c]try v^-5-^v7^ 
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: 40% (Hfg^fvveff^iii ; Sfe^*) 
iH NMR ( 5 ppm, DMSO-d 6 ) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.42 (d, J = 2.0 Hz, 1H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.66 (dd, J = 1.7, 3.3 
Hz, 1H), 6.19 (s, 1H), 6.15 (d, J = 2.0 Hz, 1H), 4.78 (s, 2H), 4.21-4.15 (m, 
2H), 4.12-4.06 (m, 2H). 
Mass (m/z) : 322 (EI + ) 

gttflM: 2-(7 7y-2-^/V)-7-(5,6 > 7,8-T b 7 * -KntTp K[4,3- 
d]t«y 5i?V-6— Y^)[l,2,4]MJTyn[l,5-c]t°y 5S?y-5-'f/l'7 5V 

#7c„ 

: 22% (g|Eifc:t^vV"CfflSNI ; 5 £.*&*) 
iH NMR (5 ppm, DMSOde) : 8.96 (s, 1H), 8.66 (s, 1H), 7.87 (dd, J = 0.7, 
1.7 Hz, IH), 7.71 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.87 (dd, J = 1.7, 
3.3 Hz, IH), 6.16 (s, IH), 4.75 (s, 2H), 3.99 (t, J = 5.9 Hz, 2H), 2.97 (t, J = 
5.9 Hz, 2H). 
Mass (m/z) : 335 (EI + ) 

$ttfl55: 2 -(7 7^-2-^/v)-7-(3RS,9aSR-3-^^^^t Kb 
lf7i?;[2,l-c]l,4-t^t^V-8->f;V)[l I 2,4]fy7yn[l ) 5-c]tfy 5 

**m0#asfc*c % wjs-t-^r^^fefflv^ snb^«i (^^55) & 

: 65% (^y-i'/WtWix- 1 ?- ; Sfe^*) 
iHNMR(5 ppm,CDCl 3 ): 7.58 (dd, J = 0.7, 1.7 Hz, IH), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.90 (brs, 2H), 
4.04-3.91 (m, 3H), 3.64 (dd, J = 7.6, 11.6 Hz, IH), 3.60 (dd, J = 4.0, 11.6 Hz, 
IH), 3.10 (dt, J = 3.3, 12.5 Hz, IH), 2.83-2.68 (m, 2H), 2.64 (dd, J = 3.0, 
11.2 Hz, IH), 2.55-2.33 (m, 3H), 1.38 (d, J = 6.6 Hz, 3H). 
Mass (m/z) : 356 (EI + ) 
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H»J56 : <±)-2-C7? y-2->f *)-7-«-* 9 t Kn fc°7^^l2,l- 
c ]l,4-^7^^-8—l'/v)[l,2,4]hyT/n[l,5-c]tfy 5^-5 — f/W 

ilx^ : 19% G* * y — /v/RBfca^-/w"CS<SA ; 

iH NMR ( 5 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.62 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
4.16 (t, J = 13.2 Hz, 2H), 3.05 (d, J = 12.2 Hz, 1H), 2.98-2.68 (m, 3H), 
2.62-2.40 (m, 4H), 2.38-2.10 (m, 3H). 
Mass (m/z) : 358 (EI + ) 

Mi : m.n 

ft;* it&mi 20.0 mg 

7^ h—X 1434 me 

t Kn^i/7'ofc>t;Wn-^ 6.0 mg 

^f7 U ^Ife-y^-frVfr A 0-6 mg 

fl- 200 mg 

ft* -fk^«Ji4 200 m s 

T^±/V 99.5 mg 

7.7^7 9 is&TjfX'i'trJ* 0-5 mg 

||- 120.0 mg 

t»»^X» 200.0 mg 
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24.0 mg 
50.0 mg 
1.72 mg 
277.72 mg 
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ftftT/Va*^ 77/V^^V> NR« R 5B (5^ R4B # £ 

7J/ -f/uSr^U 

XW**i!|(*©»^ XB2{tNR4B2R5B2 (5^ R4B2 J; OT«2fi^ ^ftM 

!ER 4A &J:t>*R 5A tl^"^fr3) £StU 

ttli7/l/3^V, 79Wt*'A 77^^K NR 4B3 R 5B3 (5fc«tU 
R4B3^j:t/R5B3^^tL^BulBR 4A *5«tt/R 5A i:l^^"C'fe5) * ^n^^ g£& 

± \z h 3 xbi x B2 ^ tt-en s £ -» & o T 



[5£4\ XcijoJ;^X C2 «l^-^fc«mftoT N tKHJJ^ tttfefcb< 
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4. Ri#2-7y /UT?*>S»*©<5Bai*fctt2lB«t©[l,2,4] h DT^n 
[l,5x]k°y * ^SS£ftS=;fcf±^©3SSa±S?g£*t5:& 

[1,2,4] h y 7/D[i,5-c]kl 5 ^^fl^*7tW:-e^lia±ff^$tt5^ 6 

6. siAasifpy^aL tr^ys^ji. m^?^ 

il, T 3/ y v 5 ^ fc k K o - 1,4- * * i^-if k° ^T* 5 8S* ofSBB 
5|E«©[1,2,4] h y T y n [l,5-c] k° V 5 5? fctt^lSSSUbfl^ $ tl 

7. aiAsftstrn k°^y ^v^*fc»^/v^y vix-ifess*© 

«£H5IB«©[1,2,4] h y T5/n[l,5-c]k*y 5.-5?^R«#*fctt^O*a±W* 
h Z> Hf#©«B5lB*t©[l,2,4] M)7/n [i,5-c] k° y 5 i? fc 

*©[i,2,4] h yryn[i,5-c]k°y '^^fi^fls^fctt^osgaiw^^tt*^ 

*fc»4k Kn^r^^f-^"Cfc ; 5t**©$Effl5~80V>-r^^{C|2«0[l,2,4] b 
y 7/p[1,5-c]^!) 5^fi^ft£fcte^©^S±f^£ft5&o 

11. R 3 ^5t (B) •cSf$ti53£^ifeSffll*©«Bffll~4©V^ilx*M!:|B*© 
[1,2,4] h y T)/n[l,5-c]k o y * i;>f|*flc*fcrt:-t©Sia±tt : **tb*it. 

12. XBi*5j:^X B2 ©-^d>tt^'b U< f±#«ifc©Ty-A'*fcH:T7-fl' 

HiiBE«©[i,2,4l b y ry n[i,5- c ]k°y 5 ^^iwiflcifctt^olKaiff** 

13. ipwfrmmttbz&#<Dmwimm<o[i,2,fi ^ y 7/n[i,5-c]t? 
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[1,2,4] h V T V o [1,5-c] b° V 5; 5»»S*#* fcti* ©SSSLbffFg £ ft 5i£ 0 

15. o^^i^^SR"e*)5»*0«Sffll4fBfE©[l,2,4] h 

y r y n [i,5-c] t° y ? ^f^f ft $ t tt-t o^a±f^ $ ft 

16. (O -c*$ns«-e*>5W*©ttBai~4©v>i"tL*M^iB*o 

[1,2,4] h y a[l,5-c]t°y 5 S^fl|*fc*fcf±*©£aJ:M$ft5iiL 

17. Y 1 *3«t0 { y2*SCH-e*)S»*O«£iBl6lBfl©[l,2,4] h !)7/p[1,5-c] 

try $ $?^i&*ft;^tt*©3iS3±w&£ft5ifio 

K XC2^7X^M^-efe5W*©laSl7fB«©[l,2,4] h y 7/n 

[1,5-c] fc' y $ v> ^mmfc * 7b tt-t ©mS±fF# $ ft 5 i&„ 

19. Yi^J;OT^M^-efc5i&*©l£ffli6i2it©[i,2,4] b y ry p 

[1,5-c] t° y 5 ^ft*#* ©^S±fF^ ^51 

20. XC^it^XCz^TK^^T'fcSfS^^fBHlOfB^^ll^^] b y 7/ 

p [1,5-c] tr y ^ i? ^mMfc&tc <Dm&±ff& £ ft & 

21. ss*©«Hi~2oov^-rtL^tfB«©[i,2,4] h yr^p [i,5-c] t°y s 

S^SIigft * 7c fi-t <«3l±fF£ $ ft 5 & tr 

22. »#(D«m~20©l^Tft:W£fB#fc>[l,2,4] h 5 7/ n [1,5-c] t° y $ 

23. |f*(DfEISl~20©V>-ftL^^IB«O[l,2,4] h V T 9 p[l,5-c)tr V 5 

24. »*©i5Bai~2oov^ *lj6^j:ib«io[i,2,4] h y 7'/ p[i,5-c]f y 5: 

v? V f| $ ft: * ft it * <D M M ± fF £ £ ft 5 * & £ tf 5 o -IS © *5 J; t>* / * 7c 
25 W*©«SBBl'-20©V^ft*M-IB«i©[l,2,4] h P T ✓ p U,5-c] tf 5 5: 

26. »*©«fiffll~20OV>i"ft^fclB«©[l,2,4] h y T p U,5-c] t° y 5 
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27. ff*0|5lll~2O©V^n^^fB«O[l,2,4] h y T^olLB-dtf 5 ? 

28. f|*©|5ffll~20©v^•iri^^^j:lB«^©[l,2 f 4a h 9 rynu.B-dtf y 5- 
X2 [i,5-c] t° y ^ & ^mmfct. 7t tt-e ©ms±fF^ $ tt 5 ^^fflc 

30 ^ y v ^ 0&£*5 <t ^/ * * ti^M <Dim<D It * Off &<D 

31. o o*5 f&fR 38 £ 0/ * 7t tt^BSSH <F> mt <0 fc 46 (on * <2$& IS 1 ~ 
20©V^-f^^(Cia«^[l,2,4] h y Ti/n[l,5-c]t°y ^^yil^fcft^©! 
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